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© In a transmission control apparatus for an auto- 
motive vehicle having a shift lever, a controller and a 
transmission actuator, a shift operation detector is 
additionally connected between the controller and 
the transmission actuator to apply an actuator control 
signal to the transmission actuator only when the 
shift lever is being operated, thus preventing erro- 



neous operation of the transmission due to external 
noise. The shift operation detector comprises a 
touch switch provided on the shift lever knob so as 
to be closed only when the driver grips the knob and 
a hold relay energized by the actuator control signal 
applied from the controller via the closed touch 
switch. 
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TRANSMISSION CONTROL APPARATUS FOR AUTOMOTIVE VEHICLE 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a transmission 
control apparatus for an automotive vehicle, and 
more specifically to a transmission control appara- 
tus for actuating a transmission on the basis of shift 
lever position signals generated by a shift lever 
position detector. 



Description of the Prior Art 



Conventionally, manual and automatic trans- 
missions (speed change gears) are well known. In 
the manual transmission, since any appropriate 
gear change ratios can be selected by the driver, it 
is possible to obtain comfortable drive feeling. 
However, the dutch engage and disengage oper- 
ations are troublesome for the driver. On the other 
hand, in the automatic transmission, since ho 
clutch operations are required for the driver, it is 
possible to reduce the driver's fatigue. However, 
since the gear change ratios are changed in accor- 
dance with a predetermined pattern in general, 
there exists a problem in that it is difficult to obtain 
an optimum gear change ratio at all times accord- 
ing to every vehicle travelling condition, so that fuel 
consumption ratio inevitably increases. 

To overcome the above-mentioned problem, 
recently transmissions provided with both the man- 
ual and automatic gear change functions have been 
widely used, by which gear change ratios can be 
selected manually without operating the clutch 
when the shift lever is set to one of fixed ranges 
and, and also selected automatically when set to a 
D (Driver) range. In the above-mentioned transmis- 
sion, a transmission control apparatus for actuating 
a transmission on the basis of shift lever position 
signals generated by a shift lever position detector 
is often used in cooperation with a controller 
(microcomputer) mounted on an automotive ve- 
hicle. An example of the transmission control ap- 
paratus as described above is disclosed in Japa- 
nese Published Unexamined (Kokai) Patent Appli. 
No. 61-236958, as shown in Fig. 1. 

In more detail, the transmission control appara- 
tus comprises a transmission shift lever 101, a shift 
lever position detector 103, a controller (e.g. micro- 
computer) 105 and a transmission actuator (e.g. 
hydraulic valve) 107 to actuate a transmission 109. 
In Fig. 1, when the shift lever 101 is set to any one 
of shift lever positions, the shift lever position is 



detected by the shift lever position detector 103; an 
electric signal Sp indicative of a shift lever position 
is applied to the controller 105; the controller 105 
discriminates the applied position signal and out- 

5 puts an actuator control signal Sc representative of 
a selected shift lever position to the transmission 
actuator 107; and the transmission actuator 107 
actuates the transmission 109 at a gear change 
ratio selected by the shift lever. Further, the trans- 

io mission actuator 107 generates an end signal Se 
indicative of gear shift operation completion to the 
controller 105, so that the controller 105 stops 
outputting the actuator control signal Sc to the 
transmission actuator 107. 

75 In the prior-art transmission control apparatus 

as described above, there exists a problem in that 
the transmission actuator 107 is erroneously ac- 
tivated, in spite of the fact that the shift lever is not 
operated or shifted, when external noise is super- 

20 posed upon the actuator control signal Sc applied 
from the controller 105 to the transmission actuator 
107. 



25 SUMMARY OF THE INVENTION 

With these problems in mind, therefore, it is 
the primary object of the present invention to pro- 
vide a transmission control apparatus for an auto- 

30 motive vehicle which can control the transmission 
without being subjected to the influence of external 
noise superposed' upon actuator control signals. 

To achieve the above-mentioned object, the 
transmission control apparatus for an automotive 

35 vehicle, according to the present invention, com- 
prises: (a) shift lever means for selecting any one 
of transmission gear change positions; (b) position 
detecting means associated with said shift lever 
means, for detecting a selected transmission gear 

40 change position signal; (c) control means respon- 
sive to said position detecting means, for generat- 
ing a transmission actuating control signal on the 
basis of the selected transmission gear change 
position signal; (d) transmission actuating means 

45 responsive to said control means, for actuating the 
transmission on the basis of the generated trans- 
mission actuating control signal; and (e) shift op- 
eration detecting means associated with said shift 
lever means and connected between said control 

so means and said actuating means, for applying the 
transmission actuating control signal generated by 
said control means to said actuating means only 
when said shift lever means are being operated. 
The shift operation detecting means comprises: (a) 
an operation switch mounted on said shift lever 
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means so as to be closed only when said shift 
lever means is being operated, said operation 
switch being connected to said control means; and 
(b) a hold relay having a relay coil connected to 
said control means via said operation switch and a 
relay contact connected between said control' 
means and said transmission actuating means, said 
relay contact being closed to apply the transmis- 
sion actuating control signal to said transmission 
actuating means, when said relay coil is energized 
by the same transmission actuating control signal 
applyed through said operation switch. The hold 
relay contact is kept closed by energizing the hold 
relay coil by the transmission actuating control 
signal passed through said hold relay contact itself, 
even after said operation switch has been opened. 
The hold relay contact is opened when the control 
means stops outputting the transmission actuating 
control signal to said transmission actuating means 
in response to an end signal indicative of gear shift 
operation completion. Further, the operation switch 
is at least one touch switch provided on a shift 
lever knob of the shift lever means. 

In the transmission control apparatus according 
to the present invention, since the shift operation 
detecting means is further connected between the 
control means and the transmission actuating 
means in order to apply an actuator control signal 
to the transmission actuator only when the shift 
lever is being operated, it is possible to prevent the 
transmission from being actuated erroneously due 
to external noise superposed upon the actuating 
control signal when the shift lever is not being 
shifted. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic block diagram showing a 
prior-art transmission control apparatus for an 
automotive vehicle; 

Fig. 2 is a basic block diagram showing a basic 
concept according to the present invention; 
Fig. 3 is a schematic block diagram showing an 
embodiment of the transmission control appara- 
tus according to the present invention; 
Fig. 4(A) is a diagrammatical illustration for as- 
sistance in explaining a first embodiment of a 
shift lever and shift lever positions; 
Fig. 4(B) is a diagrammatical illustration for as- 
sistance in explaining a second embodiment of 
a shift lever and shift lever positions; 
Rg. 5(A) is a diagrammatical illustration for as- 
sistance in explaining a first embodiment of shift 
lever position switches, which are incorporated 
with the shift lever shown in Rg. 4(A); 
Rg. 5(B) is a diagrammatical illustration for as- 
sistance in explaining a second embodiment of 



shift lever position switches, which are incor- 
porated with the lever shown in Rg. 4(B); 
Rg. 5(B)-1 is an enlarged view showing a single 
shift lever position switch encircled in Rg. 5(B); 
s Rg. 6(A) is a schematic block diagram similar to 
Rg. 3, for assistance in explaining the ordinary 
operation of the control apparatus when the op- 
eration switch is kept closed; 
Rg. 6(B) is a schematic block diagram similar to 
io Rg. 3, for assistance in explaining the operation 
of the control apparatus when the operation 
switch is released open; and 
Rg. 7 is a schematic block diagram similar to 
Rg. 3, for assistance in explaining the preven- 
ts tion of erroneous operation in the control ap- 
paratus when external noise is superposed upon 
the actuator control signal. 

DETAILED DESCRIPTION OF THE PREFERRED 
20 EMBODIMENTS 

Embodiments of the transmission control ap- 
paratus for an automotive vehicle according to the 
present invention will be described in detail herein- 

25 below with reference to the attached drawings. 

Rg. 2 shows a basic conceptual diagram of the 
transmission control apparatus of the present in- 
vention. The feature of the present invention is to 
connect shift operation detecting means 10 be- 

30 tween control means 5 and transmission actuating 
means 7 so as to be associated with shift lever 
means 1. In more detail, the transmission control 
apparatus comprises shift lever means 1 for select- 
ing any one of plural transmission gear change 

35 positions; position detecting means 3 associated 
with the shift lever means 1 . for detecting a trans- 
mission gear change position selected by the shift 
lever means 1 and generating a shift lever position 
signal Sp; control means 5 for receiving the shift 

40 lever position signal Sp and generating a transmis- 
sion actuating control signal Sc in response to the 
shift lever position signal Sp; shift operation detect- 
ing means 10 associated with the shift lever means 
1 for applying a transmission actuating control sig- 

45 nal Sc from the controller 5 to transmission actuat- 
ing means 7 only when the shift lever means 1 is 
being operated; transmission actuating means 7 tor 
actuating transmission means 9 in response to the 
transmission actuating control signal Sc and gen- 

so erating an end signal Se to the control means 5 
after the transmission has been actuated in re- 
sponse to the transmission actuating control signal 
Sc; and transmission means 9 actuated by the 
actuating means 7 on the basis of the actuating 

55 signal Sa. 

Rg. 3 shows a practical embodiment of the 
shift operation detecting means 10 which com- 
prises a shift operation detecting switch 12 closed 
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only when the shift (ever 1 is being operated or 
shifted and a hold relay 11 having a relay contact 
11a and a relay coil 11c for closing the relay 
contact 11a when energized. This shift operation 
detecting switch 12 is a touch switch, for instance 
provided on a grip ball attached to an upper end of 
the shift lever 1 so as to be closed only when the 
driver grips the grip ball of the transmission shift 
lever. 

Fig. 4(A) shows a first embodiment of a shift 
lever knob 1 A of the shift lever 1 and the shift lever 
positions. This shift lever knob 1A is provided with 
a pair of touch switches 12A and 12B arranged in 
the shift direction and connected in parallel to each 
other. Either or both of these two switches 12A and 
12B are closed whenever the driver grips the knob 
1A and moves it along a shift lever groove (not 
shown) formed in a shift lever guide plate (not 
shown). In Fig. 4(A), the gear shift positions are 
seven positions of P (Parking) position, R (Reverse) 
position, N (Neutral) position, D (Drive) position, 3 
(Third) position. 2 (Second) position, and 1 (First) 
position. In this first embodiment, the shift lever 1 
comprises a movable shift lever contact 1a, and the 
shift lever position detector 3 comprises seven 
terminals of P terminal TP, R terminal TR, N termi- 
nal TN, D terminal TD, 3 terminal T3. 2 terminal T2 
and 1 terminal T1 . Therefore, when the shift lever 1 
is shifted, the shift lever contact 1a is selectively 
brought into contact with any one of these seven 
terminals TP to T1. When six resistors R1 to R6 
are connected between two of these seven termi- 
nals and a voltage V is applied between the two 
terminals TP and T1, it is possible to detect seven 
different voltage signals Sp indicative of shift lever 
positions according to the selected position of the 
movable shift lever contact 1a of the shift lever 1. 

Fig. 4(B) shows a second embodiment of the 
shift lever knob 1 A of the shift lever 1 and the shift 
lever positions. This shift lever knob 1A is provided 
with a pair of touch switches 12C and 12D ar- 
ranged in the direction perpendicular to the shift 
direction and connected in parallel to each other. 
Similarly, either or both of these two switches 12C 
and 1 2D are closed whenever the driver grips the 
knob 1A and moves it along a main groove GM 
and seven subgrboves GP, GR, GN, GD, G3, G2 
and G1 all formed in a shift lever guide plate (not 
shown). Similarly, the gear shift-positions are seven 
positions of P, R, N, D, 3, 2 and 1 . In this second 
embodiment, the shift lever position detector 3 
comprises seven switches of P switch SWP, R 
switch SWR, N switch SWN, D switch SWD, 3 
switch SW3, 2 switch SW2 and 1 switch SW1. A 
shift lever rod 1B of the shift lever 1 is urged in the 
leftward direction by a spring (not shown) in Fig. 5- 
(B). Therefore, when the shift lever rod 1B is 
moved in the rightward direction in Rg. 5(B) 



against the spring along the subgroove GP. for 
instance, next along the main groove GM to a 
position 1B-1, and then released or further moved 
along the subgroove GR to a position 1B-2 for 

s instance, the shift lever rod 1 B closes the R switch 
SWR composed of a first contact SWR1 and a 
second contact SWR2 as shown in Rg. 5(B)-1. 
Further, when the shift lever rod 1 B is at a position 
1 B-3, the transmission gear ratio at the R position 

io is maintained. Therefore, when the shift lever 1 is 
shifted, the shift lever rod 1 B is selectively brought 
into contact with any one of these seven switches 
SWP to SW1. When any one of these switches is 
closed, the controller 5 discriminates the shift lever 

75 position on the basis of voltage change, current 
change, frequency change, etc. 

When any one of these seven switches SWP to 
SW1 is closed, the controller 5 discriminates the 
shift lever position on the basis of the transmission 

20 lever position signal Sp generated from the shift 
lever position detector 3 and outputs a transmis- 
sion actuating control signal Sc according to the 
shift lever position to the shift operation detector 
10. 

25 In this embodiment only when the shift opera- 

tion detecting switch 12 is kept closed, since the 
transmission actuating control signal Sc energizes 
the hold relay coil 11c of the hold relay 11, the 
relay contact 11a is closed, so that the transmis- 

30 . sion actuating control signal Sc can be applied to 
the transmission actuator 7. Further, in this embodi- 
ment, when the relay contact 11a is once closed, 
since part of the current of the transmission actuat- 
ing control signal Sc keeps energizing the hold 

35 relay coil 11c, even if the shift operation detecting 
switch 12 is opened, it is possible to keep the 
transmission actuating control signal Sc passing 
through the hold relay 1 1 until the gear shift opera- 
tion has been completed. 

40 The actuator 7 actuates the transmission 7 on 

the basis of the transmission actuating control sig- 
nal Sc. Thereafter, the transmission actuator 7 gen- 
erates a shift operation end signal Se to the con- 
troller 5. 

45 The operation of the transmission control ap- 
paratus according to the present invention will be 
described hereinbelow with reference to Rgs. 6(A), 
6(B) and 7. 

When the driver grips the shift lever knob 1A of 
so the shift lever 1 to change the shift lever position, 
the shift operation detecting switch 12 is first 
closed. Further, when the shift lever 1 is shifted to 
a selected position, the shifted position is detected 
by a shift position detector 3, that is, by the mov- 
55 able shift lever contact 1a and one of the shift 
position terminals TP to T1 or one of the shift 
position switches SWP to SW1 . In response to the 
shift position signal Sp from the shift position de- 
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tector 3, the controller 5 discriminates the shift 
lever position, and generates a transmission actuat- 
ing control signal Sc. In this case, since the shift 
operation detecting switch 12 is kept closed as 
shown in Fig. 6(A), the hold relay 11 is energized 5 
to close the hold relay contact 11a, so that the 
transmission actuating control signal Sc is applied 
to the transmission actuator 7 to actuate the trans- 
mission 9. 

During the gear shift operation, even if the jo 
driver released the shift lever knob 1 A of the shift 
lever 1 immediately after the shift lever 1 has been 
shifted to a desired shift position and therefore the 
shift operation detecting switch 12 is opened as 
shown in Rg. 6(B), since part of current of the is 
transmission actuating control signal Sc keeps the 
hold relay coll 11c energized, the control signal Sc 
is kept applied to the transmission actuator 7 as 
shown in Rg. 6(B). When the transmission actuator 
7 actuates the transmission 9 and therefore the 20 
gear shift operation has been completed, since the 
transmission actuator 7 outputs an end signal Se to 
the controller 5. the controller 5 stops outputting 
the transmission actuating control signal Sc to the 
shift operation detector 10, so that the hold relay 25 
1 1 is deenergized to the initial conditions where the 
shift operation detecting switch 12 and the hold 
relay 11 are both released open as shown in Rg. 7. 

Under the conditions where the shift lever 1 is 
not being operated as shown in Rg. 7, in case 30 
external electromagnetic noise is superposed upon 
a control signal line between the controller 5 and 
the hold reiay 1 1 , since the shift operation detect- 
ing switch 12 is kept opened, the hold reiay 11 is 
deenergized and therefore the hold relay contact 35 
11a is also kept opened, so that the transmission 
actuator 7 will not be erroneously actuated in re- 
sponse to external noise, thus securely preventing 
the transmission from being actuated erroneously 
when the shift lever is not being operated. 40 

In the above embodiment, the shift operation 
detecting switch 12 is composed of a pair of touch 
switches provided on both sides of the shift lever 
knob 1A. Without being limited, however, it is pos- 
sible to mount a single touch switch all over or a 45 
part of the spherical surface of the shift lever knob. 
Alternatively, it is also possible to provide this shift 
operation detecting switch at other positions (e.g. 
shift lever rod) so as to be closed only when the 
shift lever is being moved or operated. so 

As described above, in the transmission control 
apparatus according to the present invention, since 
the transmission actuating control signal can be 
applied from the controller to the transmission ac- 
tuator only when the shift lever is being operated, it 55 
is possible to prevent the transmission from being 
actuated erroneously due to external noise gen- 
erated through the control signal line between the 



controller and the transmission actuator. 



Claims 

1. A transmission control apparatus for an auto- 
motive vehicle provided with a transmission, com- 
prising: 

(a) shift lever means for selecting any one of 
transmission gear change positions; 

(b) position detecting means associated with 
said shift lever means, for detecting a selected 
transmission gear change position signal; 

(c) control means responsive to said position 
detecting means, for generating a transmission 
actuating control signal on the basis of the se- 
lected transmission gear change position signal; 

(d) transmission actuating means responsive to 
said control means, for actuating the transmis- 
sion on the basis of the generated transmission 
actuating control signal; and 

(e) shift operation detecting means associated 
with said shift lever means and connected be- 
tween said control means and said actuating 
means, for applying the transmission actuating 
control signal generated by said control means 
to said actuating means only when said shift 
lever means are being operated. 

2. The transmission control apparatus of claim, 1, 
wherein said shift operation detecting means com- 
prises: 

(a) an operation switch mounted on said shift 
lever means so as to be closed only when said 
shift lever means is being operated, said opera- 
tion switch being connected to said control 
means; and 

(b) a hold relay having a relay coil connected to 
said control means via said operation switch and 
a relay contact connected between said control 
means and said transmission actuating means, 
said relay contact being closed to apply the 
transmission actuating control signal to said 
transmission actuating means, when said relay 
coil is energized by the same transmission ac- 
tuating control signal apptyed through said op- 
eration switch. 

3. The transmission control apparatus of claim 2, 
wherein said hold relay contact is kept closed by 
energizing the hold relay coil by the transmission 
actuating control signal passed through said hold 
relay contact itself, even after said operation switch 
has been opened, said hold relay contact being 
opened when said control means stops outputting 
the transmission actuating control signal to said 
transmission actuating means in response to an 
end signal indicative of gear shift operation com- 
pletion and outputted from said transmission ac- 
tuating means. 
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4. The transmission control apparatus of claim 2, 
wherein said operation switch is at least one touch 
switch provided on a shift lever knob of said shift 
lever means. 
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